Insight into the functional role of unique determinants in RNA component of RNase P of Mycobacterium tuberculosis.
RNase P, an essential ribonucleoprotein enzyme is involved in processing 5' end of pre-tRNA molecules. All bacterial RNase P holoenzymes, including that of Mycobacterim tuberculosis, an important human pathogen contain a catalytically active RNA subunit and a protein subunit. However, the mycobacterial RNA is larger than typical bacterial RNase P RNAs. It contains the essential core structure and many unique features in the peripheral elements. In the current study, an extensive mutational analysis was performed to analyze the function of the unique features in P12, P15.A, P18 and P19 helices in the mycobacterial RNase P RNA. The study demonstrates that P12 interacts with monovalent and divalent ions and is important for the function of mycobacterial holoenzyme. The helices, P15.A and P18 appear to interact with ammonium and magnesium ions, respectively. P19 is involved in the thermostability of the RNA component as well as interaction with ammonium ions. A homology model of M. tuberculosis RNase P RNA indicates many new inter- and intra-helical interactions. The significance of the unique interactions paves way towards understanding the differential functioning of M. tuberculosis RNase P RNA, for exploring specific inhibition of the same in the pathogen to contain infection.